The structure of nematic liquid crystals formed by bent-core mesogens (BCMs) is studied in the context of Monte Carlo simulations of a simple molecular model that captures the symmetry, shape and flexibility of achiral BCMs. The results indicate the formation of (i) clusters exhibiting local smectic order, orthogonal or tilted, with strong in-layer polar correlations and anti-ferroelectric juxtaposition of successive layers and (ii) large homochiral domains through the helical arrangement of the tilted smectic clusters, whilst the orthogonal clusters produce achiral (untwisted) nematic states.
. Despite its simplicity, this model allows us to take explicitly into account (i) the BCM architecture, (ii) the molecular flexibility, stemming primarily from the ester linkage and the end chains and (iii) the chemical differentiation between the aromatic bent core of the molecule and its flexible end-chains. A variant of the anisotropic soft-core potential, introduced in Ref. [17] , is used to describe the intermolecular interaction potential between the spherocylindrical segments. Details are given in [18] . 
, with denoting the molecular axes , intermolecular vectors and the helix axis (see [20] for details). In the state, shows no structure in any direction whilst for the ij r h 0 Nˆ2 21 aa S N ± states shows that the -molecular axis is on average perpendicular to . From these calculations we estimated the pitch of the helix close to the transition to be 56 and to decrease with temperature to a value of at . It should be noted, however, that a precise determination of the helical pitch is not straightforward since the observed periodicity along the helical axis is influenced by the dimensions of the simulation box through the imposed periodic boundary conditions. It is worth noting here that the onset of twisted states is closely related to the existence of a barrier 
Here is the Legendre polynomial of rank l ( 1, 2,... l = ), 
give the molecular number density on the plane defined by the axes of a single molecule.
In our calculations we have used layering is directly evident from the symmetry exhibited by the contours of ( Fig. 2(b)(left) ) and from the fact that the two secondary maxima (indicated by the red arrows in Fig. 2(a) Our results clearly support the existence of smectic-like clusters with in-plane polar order in the nematic phase of BCMs. The shape of these clusters is strongly anisotropic and their size grows with decreasing temperature. This cybotaxis originates from the molecular steric dipole interactions and the molecular flexibility accompanied by energetic barriers between enantiochiral molecular states. The former drives the in plane polar correlations while the latter underlies the tilt and the polar associations between adjacent layers. In our model the tilted structure of the smectic-like clusters is associated with the twisted nematic states whereas the untwisted state consists of clusters with orthogonal structure. We note here that while the in plane polar correlations are an intrinsic feature of the BCMs, the AF and anticlinic correlations between adjacent layers is a consequence of the specific rotational potential
t ω used in these calculations rather than an inherently persistent property of the nematic states of BCMs. While in previous works [21] the chiral symmetry breaking of rigid or flexible achiral molecular models is dictated by microphase segregation due to the imposed strong intramolecular partioning into segments of different philicity, in our model the onset of the twisted states is due to molecular flexibility endowed with molecular homochiral conformation recognition. This recognition is amplified by the existence of a substantial energy barrier between the enantioconformers and may give rise to homochiral domains on a length scale that is orders of magnitute larger than the molecular dimensions. These findings provide a consistent basis for a unified interpretation of a number of novel properties observed in BCM nematics, including macroscopic field-induced phase biaxiality [13, 16, 22, 23] , giant flexo-electricity [24] , spontaneous chiral symmetry breaking on the mesoscopic scale [5] [6] [7] 20] , ferroelectric switching [8] and large flow birefringence [25] .
Also, the identification of a hierarchy of structures, wherein molecules can assume locally a tilted-layered arrangement to form clusters which in turn can self-organize into larger helical structures, rationalizes experimental results which appear at first sight as conflicting, such as the observation of biaxial ordering in the nematic phase of the ODBP BCMs shown in Fig.   1 (a) by NMR [16] and the subsequent observation of helical superstructure formation in the same compounds [3, 6] . Lastly, our results do neither demonstrate directly nor exclude the possibility of a negative bend elastic constant which, according to Dozov[26], may be an inherent feature of BCMs.
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